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As might be expected, the chapter on stereometry is 
mainly interesting for the account it gives of Archi¬ 
medes’s great discoveries. The brief section on analy¬ 
tical geometry shows how Fermat really invented the 
method independently of Descartes. Parent appears to 
have been the first to publish a treatise on analytical 
solid geometry; this was nearly seventy years after 
the appearance of Descartes’s “ Gdomdtrie. ” 

The only other important section of the book is that 
on conic sections. It cannot be considered so good as 
some of the others ; it does not deal with projective pro¬ 
perties at all, and thus does injustice even to Apollonius, 
to whom, rightly enough, a great part of the thirty-six 
pages is devoted. 

To profit by this history no advanced knowledge of 
mathematics is necessary; and it is to be hoped that 
the author’s labours will be rewarded by the appreci¬ 
ation of many readers. G. B. M. 

THE PRACTICAL METHODS OF 
FRACTIONAL DISTILLATION. 
Fractional Distillation. By Prof. S. Young, F.R.S. 

Pp. xii + 284. (London: Macmillan and Co., Ltd., 
1903.) Price 8s. 6 d. 

N his preface Prof. Young says that he wrote this 
book in the hope that the solution of the difficulties 
of fractional distillation might be rendered easier. He 
has written an eminently practical treatise on the sub¬ 
ject and one that cannot fail to be of considerable value. 

After an introductory chapter describing the neces¬ 
sary apparatus and the methods of carrying out a dis¬ 
tillation process, the vapour pressures and boiling 
points of liquids are first dealt with. Very little is 
known of the connection between the vapour pressure 
and composition of a mixture of two or more perfectly 
miscible liquids. The simple formula for the vapour 
pressure of a mixture of two perfectly miscible liquids 
A and B, 

p _ mV a + ( ioo - />7)P b 

l —-> 

IOO 

where P A and P B are the two partial pressures and m 
the molecular percentage of the compound A, is only 
strictly applicable w'hen the two components are closely 
related in chemical composition, when they have the 
same critical pressures and when the attraction be¬ 
tween the unlike molecules is equal to the geometric 
mean of the attractions between the like molecules. In 
certain other cases the deviations from the theoretical 
values are not large, but in the majority of cases the 
formula gives no approximation to the truth. Is it 
not possible that the deviations are due to the surface 
layer having a different composition from that of the 
bulk of the liquid, as is known to be the case w'ith mix¬ 
tures of certain alcohols and water? 

In the chapter dealing with the boiling points of 
mixtures the cases of binary and ternary mixtures of 
minimum and of maximum boiling point are fully 
treated. There follows next an account of the constitu¬ 
tion of the vapour and liquid phases, including the work 
of Brown, Lehfeldt and Carveth; Brown found that in 
certain cases with two components the ratio of the 
masses of the two in the vapour phase was equal to 
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their ratio in the liquid phase multiplied by a constant, 
while Lehfeldt showed -that the logarithms of the ratio 
in the vapour phase were a linear fund ion of the 
logarithms of the ratio in the liquid. In another 
chapter the theoretical considerations worked out by 
Duhem, Margules and Zawidski are briefly given. 

The next section deals with the methods of carrying 
out fractional distillations of simple and complex mix¬ 
tures, and also with the various forms of still heads 
which have been devised at various times. This is 
undoubtedly the most valuable portion of the book, 
inasmuch as it is drawm almost entirely from Prof. 
Young’s own work. The methods of fractional dis¬ 
tillation are described in detail, great stress being 
rightly laid upon the graphical expression of results. 
This may be done most easily by weighing the distillate 
obtained at various temperatures and plotting the 
values of dW/dT thus obtained against the temper¬ 
ature ; it is in this way only that the distillation of a 
complex mixture can be properly carried out, for com¬ 
ponents present in only small quantities may otherwise 
easily' be overlooked. Many forms of still head are 
described, amongst which the most efficient have been 
designed by Prof. Young himself. Tables are given of 
the relative efficiency' of the various designs, as shown 
by' the results obtained with mixtures of benzene and 
toluene, and of other substances. A chapter follows 
here containing descriptions of the various forms of 
still heads used in manufacturing processes. 

The remainder of the book deals in the main with the 
application of the methods previously described to cer¬ 
tain problems, as, for example, the quantitative 
analysis of a mixture of liquids and the separation of 
the components of a constant boiling mixture. 
Amongst the latter examples occurs the interesting 
case of the removal of the last traces of water from 
alcohol by distillation after the addition of a small 
quantity of benzene. If the correct quantity of benzene 
has been added then there distils over the ternary 
benzene-alcohol-water mixture, leaving pure alcohol 
in the still. It is safer to add a slight excess of benzene, 
and in this case, after all the ternary mixture has come 
over, the remainder of the benzene distils as the binary 
benzene-alcohol mixture, leaving again the pure 
alcohol. 

It is impossible to touch upon all the points of interest 
in this book. Its chief value lies in the fact that many 
examples are given of the various processes, mostly 
from Prof. Young’s own work. Moreover, a consider¬ 
able amount of hitherto unpublished matter is incor¬ 
porated. Our thanks are due to the author for so 
useful a work. E. C. C. B. 


A FRENCH MANUAL OF FORESTRY. 
TraitS de Sylviculture. Exploitation et Amenagement 
des Bois. By Prof. P. Mouillefert. Pp. 476. 
(Paris : Fdlix Alcan, 1904.) Price 6 francs. 

HIS is the second volume of a manual of forestry 
the first of which was noticed in Nature of March 
26, 1903. The present volume treats of the utilisation 
and management of rvoodlands, 361 pages being de- 
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voted to the former subject, 102 pages to the latter, and 
14 pages to the table of contents, but there is no index. 
There are 106 plates representing the rates of incre¬ 
ment in trees and woods, mature woods of different 
species, modes of pruning, destructive insects, methods 
of felling and transport. 

The arrangement of the matter differs from that 
usual in other manuals of forestry; the account of the 
increment in trees and woods, which occupies the first 
38 pages, being properly a part of forest mensuration, 
should come under forest management instead of under 
utilisation, and much of the latter subject as treated 
by Mouillefert is really sylviculture, and belongs, 
therefore, properly to vol. i. It is a pity that the 
French use the term sylviculture for the whole art of 
forestry instead of restricting the term, as we do, to 
the formation and tending of woods. The word 
“ foresterie,” which is sometimes used by French 
foresters, if employed in the same sense as “ forestry ” 
with us, would save much confusion of terms. The 
French also have no treatise on forest protection, 
which with us, as well as with the Germans under the 
title “ Forstschutz, ” is a recognised branch of forestry, 
and . hence in Mouillefert’s book some account of 
damage by insects is given under the heading “ ex¬ 
ploitation,” or forest utilisation. 

Under the latter heading a full account is given of 
the methods of formation and tending of woods of the 
various species of trees, also of the utilisation of beech 
nuts for oil, of cork from Quercus Suber, of which a 
very complete account is given, of the cultivation of 
osiers, and of the production of truffles, to which 43 
pages are devoted. It is therefore strange that scarcely 
anything is said about the production of resin and 
turpentine from the maritime pine, of which there are 
about a million acres in Gascony. 

The production of poplar wood is largely followed 
by small landowners in France, and the wood of the 
grey poplar is preferred to all others, being said to be 
one quarter more valuable than that of the black or 
white poplars. Omitting the value of the land and 
considering only the cost of formation of a grove of 
poplar trees, Mouillefert states that they pay more 
than 12 per cent, on the capital expended, or that 80 
trees per acre cost 3!. 10s. to plant, and yield 112!. at 
the end of thirty years, the hay grown under the trees 
paying for the cost of maintenance, including rates. 
The part of the book dealing with utilisation termin¬ 
ates with a short chapter on modes of felling and 
transport. 

The last part of the book, on forest management, or 
the construction of forest working-plans, is short but 
effective, and includes nine cases of conversion from 
one system to another, and a chapter on usufruct in 
forests. 

This book, as well as vol. i. of the series, contains 
some valuable information about French forests which 
is not included in the more professional treatises on 
French forestry, and we are promised two further 
volumes on the valuation of woodlands and on arti¬ 
ficial plantations, so that the rvhole work when com¬ 
pleted should prove valuable for reference. 

W. R. Fisher. 


OUR BOOK SHELF, 

The School Arithmetic: being a School Course 
adapted from " The Tutorial Arithmetic." By 
W. P. Workman, M.A., B.Sc. Pp, viii + 495. 
(London : W. B. Clive, University Tutorial Press, 
1903.) Price 35. 6 d. 

This useful volume is an excellent specimen of the 
work published by the University Tutorial Press. 
The treatment of the elementary rules calls for no 
special remark. The plan of explaining the nature of 
fractions and proving the rules applicable to them by 
exhibiting in parallel columns a particular arithmetical 
example and its generalised algebraic form is to be 
commended, inasmuch as by this means the student is 
impressed wdth the generality of the process and 
reasoning. The diagrammatic representation (p. 116) 
of the processes of multiplication and division of frac¬ 
tions appeals strongly to the understanding, and the 
teaching value of the book is much increased by the 
plan adopted by the author of cautioning the pupil 
against various errors into which he may be expected 
to fall. Contracted processes in the division and 
multiplication of decimals are adequately explained and 
illustrated. The interest of the schoolboy is secured 
in the chapter on averages by examples dealing with 
the cricket performances of the leading batsmen and 
bowlers of England, and with the various athletic “ re¬ 
cords ” of the public schools. 

Every branch of the subject is illustrated by a vast 
collection of examples. The treatment of compound 
interest proceeds without the use of logarithms, but to 
us it appears that an early introduction of the elements 
of logarithms into a school course is desirable, and 
that it would present no difficulty to an ordinary pupil. 
The use of a “ log book ” would greatly simplify 
calculations in questions relating to compound interest. 
Free-hand Lettering; being a Treatise on Plain Letter¬ 
ing from the Practical Standpoint for Use in 
Engineering Schools and Colleges. By Victor T. 
Wilson, M.E. Pp. x + 95; 23 full-page plates. 

(New York : John Wiley and Sons; London : Chap¬ 
man and Hall, 1903.) Price 1 dollar. 

This book is not a mere collection of copies "which the 
student is to reproduce slavishly. The author states 
the object of the volume to be “ to cultivate the con¬ 
ception that all lettering is design, that any mathe¬ 
matical or mechanical attempt at treatment is entirely 
impracticable in ordinary work.” The information 
supplied and instructions given should enable the 
student to arrive at the end in view. 

Junior Country Reader. Ill, Talks on Country Life. 
By H. B. M. Buchanan and R. R. C. Gregory. Pp. 
viii+198. (London : Macmillan and Co.” Ltd., 
1903.) Price is. Ad. 

These simply expressed reading lessons should prove 
of great interest to young children in country schools. 
After reading what is here told him about the horse, 
cow, pig, and sheep, a boy should be able to give in¬ 
telligent assistance in the care of these animals. The 
sections on rats and the weasel family, on ferrets, on 
animals met with in the woods, and on birds, should 
gn a long way to develop a real appreciation of country 
life. The illustrations are numerous and good. 

Green Mansions: a Romance of the Tropical Forest. 
By W'\ H. Hudson. Pp. 315. (London: Duck¬ 
worth and Co., 1904.) Price 6s. 

This story enables the author to show his familiarity 
with the vegetation, animal life, and climatic con¬ 
ditions of tropical South America. Incidents are sub¬ 
ordinated throughout to descriptive writing, which, 
however, will interest many readers as much as the 
thread of romance running through the book. 
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